Abstract
2005-2010 were evaluated separately to examine the influence of tree removal on C-Q behavior.
182
Stream discharge was measured every 15 min at weirs in both catchments and weekly stream 183 grab samples were analyzed for major and trace ions. Likewise, bulk precipitation was collected 184 weekly at the Carreg Wen meteorological station located between the Upper Hore and Upper
185
Hafren catchments (Reynolds et al., 1997) . Precipitation chemistry was influenced by seawater 186 inputs, which varied with wind direction and season (Reynolds et al., 1987) . Groundwater weekly from 1994 -1999 (Neal et al., 1997 (Table A1 ). Average solute concentrations (± 190 standard error) were calculated for pore waters sampled from soils classified as Peat, 191 Stagnopodzol, or Peaty Gley throughout Plynlimon (Reynolds et al., 1987; Reynolds et al., 1988; 192 Stevens et al., 1997; Shand et al., 2005b) (Table 3; Table A2 ). 
Stream flow regimes and concentration-discharge (C-Q) behaviors

194
To analyze stream chemistry under different flow regimes, stream water discharge (Q, m 3 d -regression ( ) was used to identify solute behaviors as "chemostatic" or "non-chemostatic".
207
When showed only minimal effects of dilution by meteoric water, i.e., -0.1 < < 0, the 208 solutes were defined as chemostatic (Godsey et al., 2009) . In contrast, non-chemostatic elements
209
were defined to exhibit dilution behavior when concentrations decreased with increasing Q ( <
210
-0.1) or enrichment behavior when concentrations increased with increasing Q ( > 0). Linear 211 regressions and associated statistical parameters were calculated in Origin.
212
To investigate sources of solutes mobilized to the stream, element ratios in the stream under 213 different flow regimes were compared to element ratios in pore waters, precipitation, 214 groundwater, and leaves (where available). Element ratios have been used in other studies to link 215 river chemistry to end member reservoirs (e.g. Gaillardet et al., 1999) . Molar ratios of divalent 216 cations (Ca:Mg) were compared to univalent cations (K:Na) in each reservoir to understand how 217 elements exhibiting non-chemostasis (Ca, K) vary relative to chemostatic elements (Mg, Na). To
218
further explore the association of certain non-chemostatic solutes with organic C, molar ratios of
219
Mn (a non-chemostatic element) to Mg were compared to DOC concentrations. Average DOC 220 concentrations were used to define soil waters as organic-rich or organic-poor, as discussed in 221 section 3.2. In Shale Hills, green leaves were used to represent the most organic-rich end-222 member since pore waters could not be sampled from the thin O horizon.
223
RESULTS
224
Solute concentration-discharge patterns
225
Na and Mg behaved near-chemostatically in all catchments ( Figure 2 ; (Table 3) . Post-harvest C-Q slopes 
290
In contrast to this behavior at Shale Hills, stream chemistries in the Upper Hore and Upper
291
Hafren catchments were most similar to organic-poor sources (precipitation, groundwater) at low and Murphy (2013), we attribute non-chemostatic concentration-discharge behavior to changing 347 water flow through organic-rich soil matrices; however, we also observe that organic-rich 348 sources and flow paths vary between the catchments (Figure 1 ).
349
At Shale Hills, meteoric water passes through the thin organic horizon and organic-rich A 350 horizon (< 15 cm deep) and is transported along the horizon interfaces to the stream via 351 preferential flow paths (Lin et al. 2006; Jin et al., 2011; Thomas et al., 2013 Johnson et al., 1969; Vitousek, 1977; Mulholland, 1992 Although geochemically similar to Mg, K, and Na, the concentration-discharge pattern for increasing Q in a manner consistent with changing inputs from organic-rich sources ( Figure A7 ).
481
Although geochemically similar, Na is a nonessential element (Kirkby, 2012) that is readily 482 weathered from soils whereas K is a plant macronutrient that accumulates in leaf tissue (Herndon 483 et al., 2015) . From the mixing diagrams and , we infer that K has a stronger organic control at
484
Plynlimon than at Shale Hills. One explanation for this is that net primary productivity (NPP) is Ruderforth et al. (1984) . 
---------------------------------µmol L -1 --------------------------------
--------------------------------µmol g -1 ---------------------------------
Leaf litter n/a 69 59 263 n/a n/a 49 ± std. err. ---------------------------------µmol L   -1   -------------------------------- 
